In this paper, we investigate some properties of nonlinear integral operators of mixed type of integral equations with kernels depending on two variables. The results concerning the continuity and compactness of these operators are obtained.
Introduction
The theory of integral operators is an important part of nonlinear analysis and their applications to real world problems [1, 4, 5] .
The theory of integral equations in now well developed with the help of various tools of functional analysis, topology and fixed point theory. [ 6, 7 ] On the other hand many authors can meet several papers or books devoted to the study of integral operators of Fredholm, Volterra, Hammerstein and Urysohn type are used frequently when describing realworld problems [ 4, 8 ] . It is interest to note that the integral operators mentioned above can be treated as special 118 cases of integral operators of Stieltjes type with kernels depending on two variables [ 9, 10] .
In this paper we will study integral operators mixed type of nonlinear of integral equations. These operators are defined with the help of Riemann -Stieltjes integral with kernels depending on two real variables.
We begin by proving a few results concerning the continuity, bounded variation, monotonicity and compactness of the mixed type of integral operators in the space of continuous functions. The results of such kind were obtained also in the papers [ 2, 3] . Here, we generalize and improve these results.
Notations, Definitions And Some Properties Of The Stieltjes integral
In this section, we collect a few auxiliary facts which will be needed in the sequel. At the beginning, we recall some basic concepts and results concerning functions of bounded variation and Stieltjes integral. Definition (1) 
Moreover, the following inequality holds, 
, ( , then, the modulus of continuity of the function
In the similar way, we define the modulus ) ), (., (
Properties of nonlinear integral operators of mixed type integral equations
Let I be a bounded and closed interval in R. For convenience, we assume that
In this section, we will investigate the nonlinear integral operator of mixed type of integral equations having the form
In our further considerations, we shall always assume that the following conditions are satisfied. I )
and for every , , 2 is of bounded variation on I. such a condition was assumed in [3], but we showed above that it is superfluous. Now, we prove a few results about the properties of the integral operator G defined by (1) . We start with the following theorem. Theorem 1 : Assume that assumptions (I)-(III) are satisfied. Then, for every function
the function Gx is of bounded variation on I. Proof : observe that taking into account our assumptions, in view of lemma ( 3) and Remark (1), we infer that the integral operators G defined by (1) is welldefined on the space
Then, in view of lemma (1) and Remark (1), we get Consequently, keeping in mind the above estimate, lemma (2), and Remark (1) 
For our further purpose, we will need the following lemma. 
This yields the inequality, Proof : First of all let us notice that the operator G can be written as the compositions 
and on the same way, we get
Hence, in view of Remark (1) and lemma (4), we arrive to the following estimate, 
and Consequently
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The inequalities (4), (5) shows that T and M transforms continuously the space
In what follows we show that the integral operators of mixed type of nonlinear integral equation G is also compact under suitable hypotheses. 
